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1290ABSTRACT
Introduction. Despite an increased quality of life after transplant, in the United States,
recipients participate less in employment compared to the general population. Employ-
ment after kidney transplantation is an important marker of clinically signiﬁcant individual
health recovery. Furthermore, it has been shown that employment status in the post-
transplant period has a strong and independent association with patient and graft survival.
Materials and Methods. Using the United Network for Organ Sharing (UNOS) data-
base, we identiﬁed all adults (between 18 and 64 years of age) who underwent kidney
transplantation between 2004 and 2011. Patients with a stable renal allograft function and
with full 1-, 3-, and 5-year follow-up were included. For recipients of multiple transplants,
the most recent transplant was considered the target transplant. The data collected
included employment rate after kidney transplantation in recipients employed and
unemployed before transplant. The employment data were stratiﬁed for insurance payer
(private, Medicaid, and Medicare). The results of categorical variables are reported as
percentages. Comparisons between groups for categorical data were performed using the
c2 test with Yates continuity correction or Fisher test when appropriate.
Results. The UNOS database available for this study included a total of 100,521 patients.
The employment rate at the time of transplant was 23.1% (n ¼ 23,225) under private
insurance and 10% (n ¼ 10,032) under public insurance (Medicaid and Medicare, P < .01,
compared to private insurance). Over a total of 29,809 recipients analyzed, alive and with
stable renal allograft function who were working at time of transplantation, the employ-
ment rate was 47% (n ¼ 14,010), 44% (n ¼ 13,115), and 43% (n ¼ 12,817) at 1, 3, and 5
years after transplant under private insurance and 16% (n ¼ 4769), 14% (n ¼ 4173), and
12% (n ¼ 3567), respectively, under public insurance (P < .01, compared to private in-
surance). Over a total of 46,363 recipients alive and with stable renal function who were not
working at time of transplant, the employment rate was 5.3% (n ¼ 2457), 5.6% (n ¼ 2596),
and 6.2% (n ¼ 2874) at 1, 3, and 5 years after transplant under private insurance and 6.5%
(n ¼ 3013), 7.8% (n ¼ 3616), and 7.5% (n ¼ 3477), respectively, under public insurance
(P < .01, compared to private insurance).
Conclusion. The employment rates at the time of transplant in the United States are
generally low, although privately insured patients are signiﬁcantly more likely than patient
with public insurance to have employment. Only a portion of these patients returns to workwas supported in part by Health Resources and
ministration contract 234-2005-37011C.
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UNEMPLOYMENT AFTER KIDNEY TRANSPLANTATION 1291after transplantation. For the patients unemployed at the time of transplantation, the
chance to ﬁnd a job afterward is quite low even in privately insured patients. A concerted
effort should be made by the transplant community to improve the ability of successful
kidney transplant recipients to return to work or ﬁnd a new employment. It had been shown
that employment status in the post-transplant period has a strong and independent
association with the graft and recipient survival.THE TRANSPLANT COMMUNITY has mainlyfocused on patient and graft survival and quality-of-life
assessments to study the outcomes of kidney trans-
plantation. It is now well established that, compared to
patients on hemodialysis, kidney transplant recipients have
lower mortality rates [1,2] and improved quality of life [3e5].
However, for patients of working age, the ﬁnal evidence of
full rehabilitation is undoubtedly the ability to ﬁnd gainful
employment, an outcome measure that has attracted
growing interest lately [3,6e13]. Unfortunately, published
results concerning resumption of social life after kidney
transplantation are less than satisfactory [12e15]. Single-
center studies suggest that kidney transplant recipients
participated less in employment compared to the general
population [8]. Employment after kidney transplantation is
not only a marker of clinically signiﬁcant individual health
recovery, but also, on a larger scale, a critical mean for so-
ciety to recoup some of the resources that were expended in
support of transplantation activities [16].
Some studies explored the reasons for transplant re-
cipients’ inability to return to work, including poor physical
health, acute rejection episodes, fear of loss of health in-
surance, or disability beneﬁts and lack of job placement
assistance [15e20]. Moreover, employers may be discour-
aged from hiring someone with a signiﬁcant health problem
such as having a transplant.
Health insurance coverage is an issue closely related to
employment. The vast majority of private health insurance
in the United States is obtained as a fringe beneﬁt of
employment; nevertheless, many full-time employees
remain uninsured [21]. Furthermore, patients covered by
public health insurance programs (Medicaid/Medicare) may
lose eligibility for coverage due to increased personal rev-
enue or loss of disability status if they ﬁnd employment.
The aim of this study is to examine the trends in
employment status at the time of and after kidney trans-
plantation in the United States based upon an analysis of
the United Network for Organ Sharing Registry (UNOS)
database.Table 1. Patients Employed a
Private Insurance
yment rate 23% (n ¼ 21,737)
rate according to race
30.4% (n ¼ 15,992)
erican 14% (n ¼ 3707)
14.7% (n ¼ 2135)MATERIALS AND METHODS
Using the UNOS database, we examined the employment status of
kidney transplant recipients during the period of June 30, 2004,
through December 31, 2011. Patients between 18 and 64 years of
age with a stable renal allograft function and with at least 1-year
follow-up were included in the study. Patient records with missing
information regarding allograft or patient survival were excluded.
Children < 18 years of age were not included in the study, as pa-
tients of this age group are naturally and appropriately wholly
dependent ﬁnancially on their parents. For recipients of multiple
transplants, the most recent transplant was considered the target
event.
Data Analysis
Employment data were stratiﬁed according to the insurance payer
(private, Medicaid, and Medicare), race (Caucasian, African
American, and Hispanic), and pretransplant employment status.
The post-transplant employment status at 1, 3, and 5 years after
transplant was then analyzed. Comparisons between groups for
categorical data were performed using the c2 test with Yates con-
tinuity correction or Fisher test when appropriate. A P value < .05
was considered statistically signiﬁcant.RESULTS
The UNOS database available for this study included a total
of 100,521 patients.
Employment Rate at Transplant
In the 94,511 patients analyzed, the reported employment
rate at the time of transplant was 23% under private in-
surance, 0.6% under Medicaid, and 9.4% under Medicare
(P < .01, private vs public insurance). Caucasian patients
covered by private insurance had a higher employment rate
than African American and Hispanic (30.4% vsw14%, P <
.01). No racial differences in employment rates were noticed
in patients covered by either Medicaid or Medicare.
Detailed information on patients employed at time of
transplant is reported in Table 1.t Time of Transplantation
Medicaid Medicare
0.60% (n ¼ 567) 9.4% (n ¼ 8884)
0.5% (245) 8.8% (n ¼ 4613)
0.4% (n ¼ 109) 11% (n ¼ 2947)
1% (n ¼ 151) 7.9% (n ¼ 1146)
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Transplantation at 1, 3, and 5 Years After Transplant
In the 27,981 patients analyzed, the 1- year return to work
rates were 47.5% under private insurance, 0.7% under
Medicaid, and 16% under Medicare (P < .01, private vs
public insurance). Privately insured Caucasian patients had
higher return to work rates compared to other racial groups
(52.8% vs 35.7% in African American and 41.4% in His-
panic, P < .01). No racial differences were noticed in pa-
tients covered by Medicaid, and a greater number of African
Americans covered by Medicare returned to work
compared to other races (P < .01).
In the 11,162 and 9241 patients analyzed, the 3- and 5-
year return to work rates were, respectively, 44% and 43%
under private insurance, 0.52% and 0.59% under Medicaid,
13.5% and 12% under Medicare (P < .01, private vs public
insurance). The racial trends remained similar to those re-
ported above. Table 2 provided the full data set for this
particular group of patients.
Employment Rate of Patients Who Were Not Working at
Transplant at 1, 3, and 5 Years After Transplant
In the 43,995 patients analyzed, the 1-year employment rate
was 5.2% under private insurance, 0.50% under Medicaid,
and 5.9% under Medicare (P < .01, private vs public in-
surance). Privately insured Caucasian patients had higher
chances of ﬁnding a new job than African American and
Hispanic (7.3% vsw3%, P < .01), and the racial differences
in patients covered by public insurances were minimal. No
racial differences were noticed in patients covered by
Medicaid while a greater number of African Americans
covered by Medicare returned to work compared to other
races (P < .01).
In the 16,961 and 13,667 patients analyzed, the 3- and 5-
year employment rates were, respectively, 5.5% and 6.2%
under private insurance, 0.81% and 0.81% under Medicaid,
7% and 6.7% under Medicare (P < .01, private vs public
insurance), with similar racial patterns as reported above.Table 2. Patients Employed at Time of Transplantation Who Were
Employment Rate Private Insurance
1-y overall rate 47.5% (n ¼ 13,290)
According to race
Caucasian 52.8% (n ¼ 9928)
African American 35.7% (n ¼ 2131)
Hispanic 41.4% (n ¼ 1252)
3-y overall rate 44% (n ¼ 4911)
According to race
Caucasian 48.2% (n ¼ 3672)
African-American 34.5% (n ¼ 746)
Hispanic 37.4% (n ¼ 417)
5-y overall rate 43% (n ¼ 3973)
According to race
Caucasian 46.7% (n ¼ 3073)
African American 35.2% (n ¼ 613)
Hispanic 34.7% (n ¼ 320)Table 3 summarizes all the data concerning this group of
patients.DISCUSSION
Outcome research after successful kidney transplantation
has been increasingly focused on quality of life. Employ-
ment is a key component of quality of life and of course has
very important social implications.
Several single-center studies have focused their attention
on the employment status after kidney transplant, reporting
conﬂicting results. Matas et al [6] analyzed quality-of-life
outcomes in 822 patients with long-term follow-up; in their
series, the mean employment rate was 56% (range 36%
e61%). However, 14% to 26% of the patients (higher rates in
diabetics) stopped working after resuming their employment.
Raiz [7] examined the relationship between health in-
surance coverage and employment status following renal
transplantation. The sample consisted of 293 individuals
who underwent renal transplantation at the Ohio State
University. The study found that fewer individuals reported
being employed during the previous year (58%) compared
to the total who indicated feeling able to work (72%).
Eng et al [12] showed in a series of 369 kidney transplants
that the employment rate was 56%. Of the unemployed,
20% indicated capability and desire for employment. The
most common reason for unemployment was disability
(59% of the unemployed).
Markell et al [14] studied 58 stable renal transplant re-
cipients in an outpatient setting by questionnaire adminis-
tered anonymously. Only 25 (43%) of the patients were
employed after transplant. They also noted that over half of
the unemployed patients expressed interest in job training.
Of the 15 unemployed patients insured by Medicaid, 67%
reported that their decision not to work was related to fear
of losing Medicaid beneﬁts because they could not afford
medications without it.
Gross et al [22] assessed, through a prospective observa-
tional study, the employment rate in kidney transplantBack to Work at 1, 3, and 5 Years After Kidney Transplantation
Medicaid Medicare
0.70% (n ¼ 195) 16% (n ¼ 4476)
0.6% (n ¼ 111) 12.7% (n ¼ 2381)
0.6% (n ¼ 33) 24.7% (n ¼ 1476)
1.5% (n ¼ 50) 16.8% (n ¼ 506)
0.52% (n ¼ 58) 13.5% (n ¼ 1506)
0.5% (n ¼ 35) 10.9% (n ¼ 832)
0.5% (n ¼ 11) 21% (n ¼ 454)
0.9% (n ¼ 11) 15% (n ¼ 167)
0.59% (n ¼ 54) 12% (n ¼ 1108)
0.5% (n ¼ 31) 9.7% (n ¼ 640)
0.6% (n ¼ 11) 18.8% (n ¼ 327)
1.6% (n ¼ 15) 15% (n ¼ 139)
Table 3. Patients Unemployed at Time of Transplant Who Were Working at 1, 3, and 5 Years After Kidney Transplantation
Employment Rate Private Insurance Medicaid Medicare
1-y overall rate 5.2% (n ¼ 2287) 0.50% (n ¼ 241) 5.9% (n ¼ 2595)
According to race
Caucasian 7.3% (n ¼ 1576) 0.4% (n ¼ 86) 5.6% (n ¼ 1209)
African American 3.5% (n ¼ 458) 0.5% (n ¼ 69) 7.3% (n ¼ 969)
Hispanic 3.2% (n ¼ 261) 1% (n ¼ 82) 4.8% (n ¼ 392)
3-y overall rate 5.5% (n ¼ 932) 0.8% (n ¼ 137) 7% (n ¼ 1187)
According to race
Caucasian 7.8% (n ¼ 676) 0.5% (n ¼ 47) 6.4% (n ¼ 560)
African American 3.3% (n ¼ 154) 0.8% (n ¼ 38) 8.9% (n ¼ 424)
Hispanic 2.8% (n ¼ 86) 1.4% (n ¼ 45) 5.5% (n ¼ 169)
5-y overall rate 6.2% (n ¼ 847) 0.81% (n ¼ 110) 6.7% (n ¼ 915)
According to race
Caucasian 8.6% (n ¼ 619) 0.6% (n ¼ 45) 5.8% (n ¼ 421)
African American 3.7% (n ¼ 138) 0.7% (n ¼ 29) 8.5% (n ¼ 318)
Hispanic 3.2% (n ¼ 78) 1.4% (n ¼ 34) 6% (n ¼ 146)
UNEMPLOYMENT AFTER KIDNEY TRANSPLANTATION 1293recipients. At 1 year, 45% of the patients felt able to work
but only 29% were employed.
Several factors have been reported as negative predictors
of post-transplant employment status, including older age,
diabetes, being over 1-year post-transplant, and receiving
monthly disability checks [6,7,14,19]. Recipients also iden-
tiﬁed as signiﬁcant barriers to employment after transplant
inadequate vocational rehabilitation, lack of job placement
assistance, length of disability, and feeling of being inade-
quate [15,19,20,23].
It is well established that patients who worked before
transplant are more likely to be employed post-transplant
[17,24,25]. Petersen et al showed [26] that employment
status in post-transplant period has a strong and indepen-
dent association with the graft and recipient survival.
Employment at 1-year post-transplant is associated with
lower risk for graft failure and recipient mortality. In addi-
tion, employment has a positive impact on quality of life
after kidney transplantation [26].
The goal of our study was to examine through the UNOS
database the relationship between health insurance, race,
and employment among kidney transplant recipients who
survived at least for 1 year, with good-functioning graft and
full follow-up. We realize that the UNOS database may
have only partial information regarding employment after
transplant while the data at the time of the transplant event
are quite accurate. We did, however, check internally the
UNOS data reported speciﬁcally for our center and found it
accurate even in the post-transplant follow-up.
Within the limits of the accuracy of the database, the
picture emerging is quite worrisome. Less than half of the
privately insured patients employed at the time of transplant
goes back to work afterward despite a functioning kidney
graft; the percentage for patients covered by public insur-
ance is even lower (dramatically so for Medicaid). Of the
patients not working at the time of transplant, only about
5% found an employment at 1, 3, and 5 year after trans-
plant, with minimal but statistically signiﬁcant differences
between privately insured and Medicare patients. Inaggregate, employment was higher in this population before
transplant than afterward.
The rate of unemployment in our study is certainly higher
compared to the ﬁgures reported in the single-center studies
previously quoted. The speciﬁc racial and socioeconomic
mix of individual centers of course plays a signiﬁcant role in
return to work rates. Given the time of our UNOS database
search, the 2008 ﬁnancial crises that negatively affected
employment rates for all the US citizens may have also
played a role.
Speciﬁc intervention programs have been proposed to
increase the quality of life and the employment rates after
kidney transplant. Chang et al [4] reported the results of an
intervention program consisting of a 3-pronged interdisci-
plinary approach: proactive, patient-initiated care to pre-
vent transplant-related morbidities, employment/vocational
counseling, and enhancement of social support. They
showed impressive results in preparing transplant patients
for re-entry into the job market and in placing them in
gainful employment. Of the 128 patients who underwent
interventional protocol, the 85.6% who were working before
transplant had returned to work at 6-month endpoint. At
the 12-month endpoint, 87.8% had returned to work.
Among the patients who were unemployed before the
transplant, 42% and 86% returned to work at 6 and 12
months, respectively.
Participation in a cardiac rehabilitation program has been
shown to improve exercise capacity and quality of life and
results in higher return to work rate after open heart surgery
[27]. In a multivariate conditional logistic model for the
effect of physical rehabilitation on return to work, rehabil-
itation alone was signiﬁcantly associated with a 2.8-fold
higher return to work rate (P ¼ .0019).
Published studies have shown that approximately 60% to
70% of kidney transplant recipients report capacity to work
but they considered themselves disabled solely because of
transplant [15,23]. Trying to shorten the length of disability
after transplant, blot out the “feeling” of disability, and help
actively the patients to get a job are promising spheres of
1294 TZVETANOV, D’AMICO, WALCZAK ET ALintervention. Evaluating job skills, assisting with interview
and résumé skills, and developing relationships with pro-
spective employers could certainly increase the rate of
employment after kidney transplant. Another area of po-
tential intervention could be a targeted physical activity, to
be initiated as early as possible after transplantation.
A concerted effort should be made by the transplant com-
munity to improve the ability of recipients of successful kidney
transplant to return to work or ﬁnd a new employment.
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